Expression of protein phosphatases (PP-1, PP-2A, PP-2B and PTP-1B) and protein kinases (MAP kinase and P34cdc2) in the hippocampus of patients with Alzheimer disease and normal aged individuals.
Microtubule-associated protein tau is abnormally hyperphosphorylated in the brain of patients with Alzheimer disease (AD). Previous studies have shown (i) that in vitro tau can be phosphorylated to an Alzheimer abnormally phosphorylated state-like protein by proline-directed protein kinases MAP kinase and p34cdc2, and (ii) that the AD abnormally phosphorylated tau can be in vitro dephosphorylated by protein phosphatases PP-2B, PP-2A and PP-1 and not by PP-2C. However, to have a direct effect on the regulation of phosphorylation of tau, these enzymes should be present in the affected neurons. In the present study immunocytochemical localization of protein phosphatases PP-1, PP-2A, PP-2B and PTP, and protein kinases MAP kinase and p34cdc2 were studied in the hippocampal formation of AD and as a control in non-demented elderly patients. All the protein phosphatases and protein kinases studied were localized to both granular and pyramidal neurons. In the pyramidal neurons, the enzymes staining was observed in neuronal soma and neurites. PTP-1B, PP-1 and PP-2A were also highly expressed in microglia. The topographical distributions of all the enzymes studied were similar, i.e. the intensity of immunostaining in hippocampus in end-plate (CA3 and CA4) > prosubiculum, subiculum > entorhinal cortex > dentate gyrus > CA2 > CA1. Furthermore, the expression of all the enzymes was also observed in the tangle-bearing neurons. The PP-2B staining of the tangle-bearing neurons was weaker than the unaffected neurons in the same tissue section field in AD cases.